• In a previous study with direct perfusion of the canine sinus node it was shown that high concentrations of rapid acting cardiac gl3 r cosides slowed the heart rate and caused sinus arrest. 1 This negative chronotropic effect was not modified by vagotomy or atropin.\ It was further observed that epineplrrine injected into the sinus node artery transiently restored sinus rhythm when arrest followed perfuaion of either aeetylstrophanthidin or digoxin.
In the present work the accelerator response of the sinus node to epinephxine and to right stellate ganglion stimulation was determined before and at regular intervals after direct perfusion with acetylstrophanthidin.* Methods Twelve dogs weighing 10 to 15 kg were anesthetized with iatraperitoneal pentobarbital sodium (30 mg/kg). After traeheal intubation for mechanical ventilation, the heart was exposed through a midsternal incision. A small polyethylene catheter was inserted into the ligated distal portion of the right coronary artery and wedged into the branch supplying the sinus node. The details of tho preparation have been described elsewhere. AcetyTstroplianthidin for sinus node perfusion was prepared at concentrations of 0.5 and 1 /ig/ml in Ringer's solution. Epinephrine hydroehloride was diluted in Ringer's to a concentration o£ 0.1 /ug/rnl for injection into the sinus node artery.
The right stellate ganglion was exposed in the thorax and stimulated with an electronic square wave stimulator, at a frequency of 30 impulses/ sec, with an impulse duration of 1 msec at supraFrom the Section on Cardiovascular Research, Henry Ford Hospital, Detroit 2, Michigan.
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The basal heart rate and the maximum acceleration obtained from epinephrine injection into the sinus node artery and from right stellate stimulation were determined from an electrocardiogram. The increment in heart rate obtained was expressed as a percentage of the basal rate preceding adrenergic stimulation, a method employed by Rosenblneth and Simeone 4 and by M^ndez et al.
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Results
THE EFFICT OF ACETYLSTROPHANTHIDIN PERFUSION OF THE SINUS NODE ON THE POSITIVE CHRONOTROPIC EFFECT OF EPINEPHRINE INJECTED INTO THE SINUS NODE ARTERY
As described elsewhere, 6 epinephrine 0.1 Aig/ml injected directly into the sinns node artery during a 30-second period produces a characteristic immediate acceleration of the heart rate. In five experiments the response to epinephrine was compared before and after a two-minute perfusion of the sinus node with acfitylstropbanthidin 2.5 p.g in a 5-ml volume. In four of the five experiments the maximum acceleration obtained from epinephrine was reduced after acetylstrophanthidin, as recorded in table 1. The greatest reduction in accelerator response occurred between 4 and 11 minutes after the acetylstrophanthidin perfusion. The actual increment in heart rate in all five experiments averaged 24 beats/rnin less than control during this period. The mean control acceleration from epinephrine equaled 41.7% of the basal heart rate, while after acetylstrophanthidin the mean acceleration obtained was 23.5%. A return to a control response, determined as a per cent increase in rate, was recorded within 10 to 45 minutes in these five experiments. Figure 1 illustrates one of the experiments. In part A the increase in heart rate with each epinephrine injection is recorded by a verti-
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A cal bar extended between the basal heart rate and the maximum acceleration obtained. La part B the accelerator response is expressed as a percentage of the basal heart rate. It will be noted that acetylstrophanthidin itself caused a modest initial tachycardia followed by a gradual bradyeardia. This diphasic effect on the basal heart rate was noted in 7 of the 11 injections of this dose of acetylstrophanthidin in the present study; tachycardia alone was observed once, and bradycardia alone three times.
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THE EFFECT OF ACETYLSTROPHANTHIDIN PERFUSION OF THE SINUS NODE ON THE CARDKDACCELERATOR EFFECT OF RIGHT STELLATE STIMULATION
In six experiments the right stellate was stimulated before and after perfusing the sinus node with acetylstrophanthidin (2.5 ^g/ 5 ml) for two minutes. A typical experiment is illustrated in figure 2 . In all six experiments the maximum acceleration obtained from, right stellate ganglion stimulation was less after acetylstrophanthidin than before. The reduction in accelerator response was most marked within 6 to 15 minutes, and aver- 
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In addition, sympathetic stimulation was shown to restore transient sinus rhythm when arrest followed perfusion with high concentrations of acetylstrophanthidin, confirming a similar previously described effect from intranodal epinephrine. 1 This must be interpreted as further evidence for the antagonistic relationship of catecho]amines and cardiac glycosides on sinus node function. The opposing pharmacological actions of these substances, notably on transmembrane ionic fluxes in atrial tissue 9 ' 10 and on the diastolic and threshold potentials of pacemaking cells, 11 ' 12 have been well documented. Cardiac glycosides may also directly inhibit amine uptake, an effect Dengler et ai. 18 have demonstrated with ouabain on heart tissue incubated with labeled noropinephrino
The relationship between adrenergic inhibition and the bradycardia from digitalis is not clear. In our experiments, the antiaecelerator effect most often preceded the onset of sinus bradycardia and was most marked during the initial tachycardia from acetylstrophanthidin perfusion itself. Moreover, the return to a control accelerator response (expressed as the percentage of the basal rate) from both epinephrine injections and stellate stimulation was obtained in most instances while the basal heart rate was still slower than control. Further studies will be necessary to determine whether the decreased response to adrenergic stimulation is simply coincidental or an important determinant of the negative chronotropie effect of acetylstrophanthidin.
Summary
Acetylstrophanthidin perfused directly into the sinus node artery of the dog decreases the response of the sinus node to adrenergic stimulation. "When sinus arrest followed perfusion of high concentrations of glycosides, either sympathetic stimulation or intranodal epinephrine transiently restored sinus rhythm.
